Effects of a vitamin D analog, alfacalcidol, on bone and skeletal muscle in glucocorticoid-treated rats.
Glucocorticoids cause secondary osteoporosis and myopathy. The efficacy of vitamin D on osteoporotic fractures is thought to be through direct effects on bone and indirect effects on muscles that help to prevent falls. However, effects of vitamin D on muscles under glucocorticoid treatment remain unclear. Six-month-old female Wistar rats were randomized to four groups: vehicle-treated controls; a prednisolone (PSL)-administered group (PSL group); an alfacalcidol-administered group (D group); and a group administered both PSL and alfacalcidol (PSL+D group). After a 4-week treatment period, maximum contractile strength and strength decrement index (SDI), an indicator of muscle fatigue, were measured in the calf muscle by electrical stimulation of the sciatic nerve. Cross-sectional area (CSA) of muscle fibers in the tibialis anterior muscle and bone mineral density (BMD) of the femur were evaluated. The PSL group showed significantly lower muscle strength, BMD and CSA of muscle fibers, and significantly higher SDI compared to the other three groups (P < 0.05). No significant differences were observed in any of these parameters among control, D, and PSL+D groups. These results suggest that in glucocorticoid-treated rats, alfacalcidol preserved not only BMD, but also muscle strength and muscle volume, and prevented muscle fatigue.